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(57) ABSTRACT

The invention relates to a handover method for redirecting an
ongoing communication of a connected cellular device (UE)
from a serving cell (SRV_C) to a target cell (TGT_C). Both
cells (SRV_C, TGT_C) belong to a network. The method
comprises receiving, in the connected cellular device (UE), a
cell attenuation measurement, a supplemental hysteresis
parameter which value depends on the load of the target cell
(TGT_C), and a threshold parameter. The method comprises
comparing, in the connected cellular device (UE), an additive
combination of the cell attenuation measurement, of a hys-
teresis parameter and of the supplemental hysteresis param-
eter with the threshold parameter. The method comprises
sending, from the connected cellular device (UE), a measure-
ment report to the network, if the result of the comparison
remains positive during a given duration. The invention also
relates to a cellular device (UE) and to a computer program
implementing the aforementioned method.
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1
ENHANCED HANDOVER PROCEDURE

BACKGROUND

The invention generally relates to devices and methods for
handover procedures in cellular networks.

An example of handover (handoff in American English)
consists in switching a cellular communication from one cell
to another cell during a communication, when the other cell is
expected to provide a better service. Some difficulties in this
process lie in particular in the determination of the criteria for
deciding to trigger a handover, and then in the choice of the
next cell to which to connect. For example, if all cellular
devices in a given area connect to a single cell offering the
best signal and none of the cellular devices connect to the
neighboring cells, while the neighboring cells offer a suffi-
cient (albeit lower) signal strength, the best cell is likely to be
overloaded and to deliver a poor service, while other cells are
available but unused.

A handover can be triggered by a cellular device on the
basis of triggers defined by the network. The major triggers
are the hysteresis, or “HO hysteresis” (for handover hyster-
esis), and the “Time To Trigger” (also known as TTT). A
handover can be triggered when for example the RSRP value
from an adjacent cell is higher than the one from the serving
cell by a number of decibels greater than or equal to the
parameter “HO hysteresis”. This condition has to be satisfied
for a duration greater than or equal to TTT.

The cellular device may be configured to send a report to
the network when some events occur, for example when the
serving cell signal drops below a given threshold. The goal is
to trigger an action in the network as soon as the measurement
report sent by the cellular device and associated with the event
is received by the network. Then the network can select a cell
and instruct the cellular device to handover to such selected
cell.

This handover mechanism in LTE network is explained in
3GPP TS 36.331, in particular in section 5.5.

Handover should be distinguished from cell reselection.
Cell reselection in LTE network is specified in 3GPP TS
36.304. Cell reselection takes place in idle mode, is fully
managed by a cellular device, and takes place while the cel-
Iular device is not communicating in the user plane. In con-
trast, handover takes place during a communication, and is
based on information supplied by a network to a cellular
device. In a handover, a network configures a cellular device
to carry out measurements and communicate them to the
network, and based on such measurements, the network
guides the cellular device for the handover.

In addition there is no “Time To Trigger” in a reselection.
Time To Trigger is used to send an event in a network. In a
reselection, there is a time duration parameter called Trese-
lection, but after Treselection has elapsed, the cellular device
switches directly to the next cell without sending any infor-
mation to the network (no event is triggered, and no measure-
ment report is sent upon event triggering).

Cell reselection nonetheless comprises mechanisms which
understanding can be useful in order to appreciate the inven-
tion. In particular, EP2077690A2 deals with elaborate cell
reselection procedures, and will be discussed below. The
approaches described below are not prior art to the claims in
this application and are not admitted to be prior art by inclu-
sion in this section.

According to EP2077690A2, priorities can be used for the
purpose of load balancing. For example, a high priority can be
set to a frequency or RAT having a low load such that a UE
(user equipment, i.e. a cellular device according to L'TE)
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preferentially selects a cell having a low load and receives a
service, thereby achieving load balancing between the cells.
The load balancing is achieved in the unit of cells, tracking
areas, registration areas each including a plurality of tracking
areas, or PLMNSs, according to the range of the area to which
the priority of the frequency or RAT is applied.

EP2077690A2 discloses a number of possibilities for
choosing the next cell during cell reselection, two of which
are noteworthy and are explained below.

A first possibility according to EP2077690A2 is illustrated
on FIG. 1, which shows a method of reselecting a cell accord-
ing to priority by a UE inidle mode. The priority is defined per
frequency or RAT. If the priorities are defined with respect to
different frequencies or RATs, the UE selects a cell corre-
sponding to a frequency or RAT having a high priority once
the cell satisfies a minimum signal characteristic value (mini-
mum value) or a certain signal characteristic value (threshold
value) defined in the system. Exceptionally, the UE may
select a cell having a highest signal characteristic value with-
out considering the priority at the time of initial cell selection.
Ifa UE selects a cell having a highest priority and receives the
service (S820) and the signal characteristic value of the cell
(serving cell) which provides the service is equal to or greater
than a certain value (e.2., S,,.,.nsascaren)s the measurement of
a cell having a low priority may not be performed and thus
power consumption can be efficiently reduced (S840 and
S842). In contrast, if the signal characteristic value of the
serving cell is reduced to a certain value or less although the
priority of the serving cell is highest, the UE may select
another cell having a low priority and that satisfies the certain
signal characteristic value by the measurement process (S844
and S846). Ifa plural number of cells satisfy the certain value,
acell satisfying a certain criterion (e.g., a cell having a highest
priority, a cell having a highest signal characteristic value or
the like) may be selected from the plural number of cells
(S846).

In contrast, if the UE does not select the cell using the
frequency and/or RAT having the highest priority so as to
receive the service (that is, the cell having a low priority is
selected) (S820), although the signal characteristic value of
the serving cell is equal to or greater than the certain value
(e.8., S, orinprasearcn)» the UE periodically searches for the cell
using the frequency and/or RAT having a high priority (S830
and S832). The period for searching for another cell may be
jointly decided between the base station and the UE, or may
be decided by any one of the base station or the UE and
notified to the other node.

The cell reselection process according to a priority can take
place as follows. First, when the UE reselects another cell
having the same priority as the serving cell, the UE reselects
acell having a highest signal characteristic value by a ranking
process of comparing the intensity and quality of the signal.
The equation which is used for the ranking process between
the cells having the same priority is as follows.

R =0 s s+Chyst,

R, =Qrncas = Qotfset

where Q,,,,,, . denotes a reference symbol received power
(RSRP) value measured by the UE with respect to the serving
cell, Q,,,,s,, denotes a RSRP value measured by the UE with
respect to the neighbor cells, Qhyst, denotes a hysteresis
value for weighting the serving cell, and Qoffset denotes at
least one of a bias value between cells and a bias value
between different frequencies.

In the ranking process, if the cell having the highest signal
characteristic value satisfies a criterion R, >R, for a certain
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time Treselectionz; 7« 4n» the UE selects a cell corresponding
to R,,. That is, a cell having a best signal characteristic is
reselected from the cells having the signal characteristic bet-
ter than that of the serving cell. In the conventional WCDMA,
the cell having the highest signal characteristic value is rese-
lected by the above-described ranking process without using
the priority information of the frequency or RAT.

A second possibility according to EP2077690A2 is illus-
trated on FIG. 2 in which a UE receives a service from a
serving cell using a frequency 3. The UE performs a cell
search in order to perform cell reselection. The cell reselec-
tion is performed while the signal characteristic value of the
serving cell is reduced to a value of Thresh,,,,,,. or less (e.g.,
due to the movement of the UE). Assuming a cell using a
frequency 1 and a cell using a frequency 2 exist in the bound-
ary of the serving cell, the UE starts the signal measurement
of the two cells. That is, the two cells become candidate cells
for cell reselection. In this example, the priority of the fre-
quency 1 is lower than that of the frequency 2. The priority of
the frequency of the serving cell may be equal to that of any
one of the frequency 1 or the frequency 2, or may be between
the priorities of the frequency 1 and the frequency 2.

Both the signal characteristic values of the cell using the
frequency 1 and the cell using the frequency 2 are equal to or
greater than a certain threshold value Thresh_H/I. when the
UE starts the signal measurement with respect to the candi-
date cells. Accordingly, the UE operates a first timer with
respect to the cell of the frequency 1 and monitors a time
duration for which the signal characteristic value satisfies
Thresh_L. In addition, the UE operates a second timer with
respect to the cell of the frequency 2 and monitors a time
duration for which the signal characteristic value satisfies
Thresh_H.

Because the priority of the frequency 1 is lower than that of
the frequency 2, the UE sets different expiration times for the
first timer and the second timer (i.e., first timer: Treselection-
RAT _low, second timer: TreselectionRAT_high). Specifi-
cally, the UE sets the expiration time of the first timer for the
cell of the low priority to be longer than that of the second
timer. [f more candidate cells which are selectable by the UE
are present, the UE may set the timers of these cells individu-
ally or per group in consideration of the priorities of the
candidate cells.

If the timers are individually set, the UE sets the expiration
time of the timer for each candidate cell according to the
priority. Thus, timers become longer for cells having a lower
priority.

If'the timers are set per group, the UE divides the candidate
cells into groups based on the priority of the candidate cell
relative to the priority of the serving cell. That is, the candi-
date cells are divided into a) cells having a priority higher than
that of the serving cell, b) cells having a priority equal to that
of the serving cell, and c¢) cells having a priority lower than
that of the serving cell. Based on this division, the expiration
times of the timers of the candidate cells of the same relative
priority may be set to be equal.

Because the first timer and the second timer may be simul-
taneously started but the expiration time of the second timer is
shorter than that of the first timer, the second timer is first
expired. Because the signal characteristic value of the cell
using the frequency 2 is satisfied until the second timer
expires, the UE stops the first timer and reselects the cell of
the frequency 2. The cell of the high priority may be readily
reselected by varying the length of the restriction time dura-
tion applied to the cell of the high priority. That is, it is
sufficient that the restriction time duration of the cell of the
high priority is relatively shorter than the cell of the low
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priority. And, an absolute length of each restriction time dura-
tion is not set and may be suitably determined in consider-
ation of the wireless environment and the mobility of the UE.
To maintain backward compatibility with the conventional
systems, only the time duration applied to the cell of the high
priority may be set to be shorter than the conventional restric-
tion time duration. Alternatively, only the restriction time
duration applied to the cell of the low priority may be set to be
longer than the conventional restriction time duration.

SUMMARY

The invention seeks to improve the situation.

A first aspect of the invention relates to a handover method
for redirecting an ongoing communication of a connected
cellular device from a serving cell to a target cell, both cells
belonging to a network. The method comprises receiving, in
the cellular device, a cell attenuation measurement, a supple-
mental hysteresis parameter which value depends on the load
of the target cell, and a threshold parameter. The method
comprises comparing, in the cellular device, and additive
combination of the cell attenuation measurement, of a hys-
teresis parameter and of the supplemental hysteresis param-
eter with the threshold parameter. The method comprises
sending a measurement report from the cellular device to the
network if the result of the comparison remains positive dur-
ing a given duration.

Another aspect of the invention relates to a cellular device
set to implement the aforementioned method.

Another aspect of the invention relates to a computer pro-
gram product implementing the aforementioned method.

BRIEF DESCRIPTION OF THE DRAWINGS

Other aspects and advantages of the invention will become
apparent from the following detailed description of specific
embodiments of the invention, and the accompanying draw-
ings, in which:

FIG. 1 represents an example of known cell reselection
procedure,

FIG. 2 represents waveforms corresponding to another
example of known cell reselection procedure,

FIG. 3 represents a cellular device according to the inven-
tion which is about to handover from a serving cell to a target
cell,

FIG. 4 is a table representing as an example some possible
choices for a duration parameter according to certain embodi-
ments of the invention.

DESCRIPTION OF PREFERRED
EMBODIMENTS

Also, while cell reselection takes into account the signal
strength of the serving cell and of the target cell, handover
decisions are based on the signal strength of the serving cell
only.

According to a possible embodiment, a handover method
for redirecting an ongoing communication of a connected
cellular device UE from a serving cell SRV_C to a target cell
TGT_C (both cells belonging to a network) comprises at least
five steps /a/, /d/, /c/, and /e/.

In a step /a/, the cellular device UE receives a cell attenu-
ation measurement, such as a parameter Ms not taking into
account any offsets,

In a step /b/, the cellular device UE receives a supplemental
hysteresis parameter which value depends on the load of the
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target cell TGT_C, such as a parameter HysCelll.oad which is
typically expressed in decibels (dB).

In a step /c/, the cellular device UE receives a threshold
parameter, such as a parameter Thresh, typically expressed in
the same unit as the parameter Ms.

In a step /d/, the cellular device UE compares an additive
combination of the cell attenuation measurement, of a hys-
teresis parameter and of the supplemental hysteresis param-
eter with the threshold parameter. The hysteresis parameter
can be a parameter Hys, expressed in dB.

In a step /e/, the cellular device UE sends a measurement
report to the network depending on the result of the compari-
son, if the result of the comparison remains positive during a
given duration. The condition for sending the measurement
report is cumulative, i.e. the comparison has first to be verified
(be positive), and second to be verified constantly during a
given duration. The measurement report may comprise the
result of the comparison, and/or any or all of the parameters
used for the comparison, such as the parameters Ms, Hys,
HysCellLoad and Thresh. Such parameters may have
changed during the given duration, accordingly it is possible
to send, for example, the last values (values at the end of the
duration), or the initial values, or average values, or several
samples for each parameter (each sample being taken at dif-
ferent points in time). The duration can be measured with a
time counter. For example, a time counter can be started as
soon as a the result of the comparison is positive (the time
counter being reset to zero as soon as the result of the com-
parison ceases to be positive).

Each attenuation measurement is therefore compared with
athreshold which is adjusted according to a hysteresis param-
eter, and also, importantly, according to a supplemental hys-
teresis parameter, rather than being compared with (an)other
attenuation measurement(s).

This is advantageous as it enables a simpler handover man-
agement, by letting the cellular device UE contribute to the
handover decision, and it improves the handover by taking
into account the load of the target cell(s) TGT_C in a simple
fashion. The load of the cell is not only taken into account, but
also factored into the supplemental hysteresis parameter.
There is no need for a distinct step of checking the load factors
in the cellular device UE.

According to a possible embodiment, the cell attenuation
measurement may be a serving cell attenuation measurement,
the additive combination may be equal to the sum of the
serving cell attenuation measurement, of the hysteresis
parameter and of the supplemental hysteresis parameter, and
the comparison may check whether the additive combination
is lower than the threshold parameter. With the above nota-
tions, the cellular device UE can therefore check whether
Ms+Hys+HysCelllL.oad<Thresh (there is no practical need
for a distinction between strictly lower than and lower than or
equal, since equality is statistically not significant). Accord-
ingly, if the result of the comparison is positive, that is if
Ms+Hys+HysCelll.oad<Thresh, and if it remains positive
during a sufficient time, the network would typically seek to
trigger a handover from the serving cell SRV_C to another
cell to be determined (typically the target cell used in the
equation, but if several measurement reports were sent using
different equations, it can be another target cell), and other-
wise (i.e. if the equation Ms+Hys+HysCelllL.oad<Thresh is
not satisfied or remains true only during an insufficient time)
the network would typically let the cellular device stay in the
serving cell SRV_C. In most embodiments, the comparison
Ms+Hys+HysCelll.oad<Thresh determines a leaving condi-
tion (i.e. the serving cell is left is the comparison is true during
a sufficient duration). However, in some embodiments the
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comparison Ms+Hys+HysCelllLoad<Thresh determines an
entering condition. In possible embodiments, there are sev-
eral target cells, and many measurement reports can be sent,
one for each target cell, thereby assisting the network in
determining the most appropriate target cell.

According to a possible variant, the cell attenuation mea-
surement is a target cell attenuation measurement, the addi-
tive combination is equal to the target cell attenuation mea-
surement minus the hysteresis parameter minus the
supplemental hysteresis parameter, and the comparison
checks whether the additive combination is greater than the
threshold parameter. With the above notations, the cellular
device UE can therefore check whether Ms-Hys-
HysCellLoad>Thresh (there is no practical need for a distinc-
tion between strictly greater than and greater than or equal,
since equality is statistically not significant). Accordingly, if
the result of the comparison is positive, that is if Ms—-Hys-
HysCellLoad>Thresh, and if it remains positive during a
sufficient time, the network would typically seek to trigger a
handover to the target cell TGT_C (or possibly to another
target cell, depending on other potential measurement
reports), and otherwise (i.e. if the equation Ms-Hys-
HysCellLoad>Thresh is not satisfied or remains true only
during an insufficient time) the network would typically let
the cellular device stay in the serving cell SRV_C. In most
embodiments, the comparison Ms-Hys-
HysCellLoad>Thresh determines an entering condition (i.e.
the target cell TGT_C is entered is the comparison is true
during a sufficient duration). However, in some embodi-
ments, the comparison Ms-Hys—-HysCelllLoad>Thresh
determines a leaving condition. In possible embodiments,
there are several target cells, and many measurement reports
can be sent, one for each target cell, thereby assisting the
network in determining the most appropriate target cell.

It is possible to combine the two previous groups of
embodiments, i.e. to send measurement reports both for equa-
tions of the type Ms—Hys—HysCellLoad>Thresh (for one or
more target cell(s)), and for equations of the type Ms+Hys+
HysCellLoad<Thresh (for one or more target cell(s)). How-
ever, contrary to a cell reselection scenario, an attenuation
measurement of a serving cell is never directly compared with
an attenuation measurement of a target cell.

Each cell in the system can periodically update its han-
dover thresholds based on its load. When the load of a certain
cell is high, a low handover threshold can be set, otherwise a
high handover threshold can be set. Accordingly, step /c/ can
be repeated at regular and close intervals, in order to be up to
date on the latest threshold.

The comparison can be continuous, based on currently
available parameters. When the parameters Hys, HysCell-
Load and Thresh (or at least a selected subset of parameters)
change, it is possible to reset the duration, or alternatively to
continue with the current duration measurement as if there
had been no change.

In addition, this method works in connected mode, during
a communication (for example when a call is on-going, some
data transfer is on-going, etc.), and not simply in idle mode.
The communication is not merely a control plane communi-
cation, but a user plane communication.

In a possible embodiment, the duration parameter used in
step/e/ is dependent on the load of the target cell TGT_C. This
duration parameter can be equal to a TTT complemented with
anew parameter depending on traffic load (TTTCellLoad), in
which case the cellular device can add the two parameters
TTT and TTTCellLoad to obtain the whole duration (TTT-
Celll.oad being for example a negative or positive adjustment
to a default duration value). Alternatively, the TTTCelll.oad
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parameter can represent a whole duration rather than an
adjustment. In this case, it is nonetheless possible to use two
parameters TTT and TTTCell Load. For example, the actual
duration to be used can be the maximum between the TTT,
and the supplied TTTCellLoad, or the maximum between a
default TTT and the supplied TTTCellLoad. FIG. 4 illustrates
possible values for TTTCelll.oad according to the traffic load
on the cell, where the value TTTCellL.oad represents a whole
duration (not an adjustment to a TTT).

According to a possible embodiment, the method com-
prises receiving the supplemental hysteresis parameter inside
a measurement control message (MCM).

According to a possible embodiment, the method com-
prises receiving, in the cellular device UE, the value of the
duration in step /e/ inside a measurement control message.

According to a possible embodiment, the method com-
prises expressing the serving cell attenuation measurement in
dBm (power measurement relative to one milliwatt) when it is
an RSRP, or in dB when it is an RSRQ (in LTE systems).

According to another embodiment, a cellular device UE
comprises a handover module (such as a processor combined
with a piece of software executed by the processor) for redi-
recting an ongoing communication (in the user plane) from a
serving cell SRV_Ctoatarget cell TGT_C (both cells belong-
ing to a network), wherein the handover module is set to:

/al receive a cell attenuation measurement,

/b/ receive a supplemental hysteresis parameter which
value depends on the load of the target cell,

/c/ receive a threshold parameter,

/d/ compare an additive combination of the cell attenuation
measurement, of a hysteresis parameter and of the supple-
mental hysteresis parameter with the threshold parameter,

/el send a measurement report to the network depending on
the result of the comparison, if the result of the comparison
remains positive during a given duration.

According to a possible embodiment of the cellular device
UE, the cell attenuation measurement is a serving cell attenu-
ation measurement, the additive combination is equal to the
sum of the serving cell attenuation measurement, of the hys-
teresis parameter and of the supplemental hysteresis param-
eter, and the comparison checks whether the additive combi-
nation is lower than the threshold parameter.

According to a possible embodiment of the cellular device
UE, the cell attenuation measurement is a target cell attenu-
ation measurement, the additive combination is equal to the
target cell attenuation measurement minus the hysteresis
parameter minus the supplemental hysteresis parameter, and
the comparison checks whether the additive combination is
greater than the threshold parameter.

According to a possible embodiment, the handover module
is set to use a duration dependent on the load of the target cell
TGT_C for deciding to send the measurement report.

According to a possible embodiment, the handover module
is set to receive the supplemental hysteresis parameter inside
a measurement control message.

According to a possible embodiment, the handover module
is set to receive the value of the duration for deciding to trigger
the handover inside a measurement control message.

According to a possible embodiment, the handover module
is set to express the serving cell attenuation measurement in
dBm when it is an RSRP, or in dB when it is an RSRQ.

The invention also relates to a computer program product
comprising one or more stored sequences of instructions that
are accessible to a processor and which, when executed by the
processor, cause the processor to carry out the steps of han-
dover method according to the invention.
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The above embodiments are useful in particular in the
context of 3GPP (RAN2, RAN3,CT1...). Itis advantageous
to implement them as a part of telecom protocols used in UE
stacks for LTE networks for example.

This invention can be applied to the high layers of user
equipment and operator network elements.

The above description has been illustrated primarily in an
LTE context, however it is applicable to any cellular network
technology. The cellular device can of course be a mobile
phone, but it could also be any device able to connect to a
cellular network, such as a laptop computer equipped with a
proper cellular network interface card.

The handover module can be implemented in the form of a
piece of software, or it can be a hardware component, or it can
work in conjunction with a hardware component. For
example, all or part of the method according to the above
embodiments could be carried out in a SIM card inserted in a
mobile phone.

The variants described with respect to the handover
method apply to the cellular device, and vice versa.

The present invention can also be embedded in a computer
program product, which comprises all the features enabling
the implementation of the methods described herein, and
which—when loaded in an information processing system—
is able to carry out these methods. Computer program means
or computer program in the present context mean any expres-
sion, in any language, code or notation, of a set of instructions
intended to cause a system having an information processing
capability to perform a particular function either directly or
after conversion to another language. Such a computer pro-
gram can be stored on a computer or machine readable
medium allowing data, instructions, messages or message
packets, and other machine readable information to be read
from the medium. The computer or machine readable
medium may include non-volatile memory, such as ROM,
Flash memory, Disk drive memory, CD-ROM, and other per-
manent storage. Additionally, a computer or machine read-
able medium may include, for example, volatile storage such
as RAM, buffers, cache memory, and network circuits. Fur-
thermore, the computer or machine readable medium may
comprise computer or machine readable information in a
transitory state medium such as a network link and/or a net-
work interface, including a wired network or a wireless net-
work, that allow a device to read such computer or machine
readable information.

Expressions such as “comprise”, “include”, “incorporate”,
“contain”, “is” and “have” are to be construed in a non-
exclusive manner when interpreting the description and its
associated claims, namely construed to allow for other items
or components which are not explicitly defined also to be
present. Reference to the singular is also to be construed in be
a reference to the plural and vice versa.

While there has been illustrated and described what are
presently considered to be the preferred embodiments of the
present invention, it will be understood by those skilled in the
art that various other modifications may be made, and equiva-
lents may be substituted, without departing from the true
scope of the present invention. Additionally, many modifica-
tions may be made to adapt a particular situation to the teach-
ings of the present invention without departing from the cen-
tral inventive concept described herein. Furthermore, an
embodiment of the present invention may not include all of
the features described above. Therefore, it is intended that the
present invention not be limited to the particular embodi-
ments disclosed, but that the invention include all embodi-
ments falling within the scope of the appended claims.
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A person skilled in the art will readily appreciate that
various parameters disclosed in the description may be modi-
fied and that various embodiments disclosed and/or claimed
may be combined without departing from the scope of the
invention.

It is stipulated that the reference signs in the claims do not
limit the scope of the claims, but are merely inserted to
enhance the legibility of the claims.

The invention claimed is:

1. A handover method for redirecting an ongoing commu-
nication of a connected cellular device from a serving cell to
a target cell, both cells belonging to a network, wherein the
method comprises:

(a) receiving, in the cellular device, a cell attenuation mea-

surement,

(b) receiving, in the cellular device, a supplemental hyster-
esis parameter which value depends on the load of the
target cell,

(c) receiving, in the cellular device, a threshold parameter,

(d) comparing, in the cellular device, an additive combina-
tion of the cell attenuation measurement, of a hysteresis
parameter and of the supplemental hysteresis parameter
with the threshold parameter, and

(e) sending a measurement report from the cellular device
to the network when the result of the comparison
remains positive during a given duration, wherein for a
serving cell attenuation measurement the result remains
positive when the additive combination is below the
threshold parameter and for a target cell attenuation
measurement the result remains positive when the addi-
tive combination is above the threshold parameter,
wherein when the result does not remain positive during
a given duration the cellular device remains in the serv-
ing cell,

wherein the value ofthe duration in step (e) is dependent on
the load of the target cell and a time to trigger (T'TT)
parameter.

2. The handover method according to claim 1, wherein the
cell attenuation measurement is the serving cell attenuation
measurement, wherein the additive combination is equal to
the sum of the serving cell attenuation measurement, of the
hysteresis parameter and of the supplemental hysteresis
parameter, and wherein the comparison checks whether the
additive combination is lower than the threshold parameter.

3. The handover method according to claim 1, wherein the
cell attenuation measurement is the target cell attenuation
measurement, wherein the additive combination is equal to
the target cell attenuation measurement minus the hysteresis
parameter minus the supplemental hysteresis parameter, and
wherein the comparison checks whether the additive combi-
nation is greater than the threshold parameter.

4. The handover method according to claim 1, wherein the
method comprises receiving the supplemental hysteresis
parameter inside a measurement control message.
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5. The handover method according to claim 1, wherein the
method comprises receiving, in the cellular device, the value
of'the duration in step (e) inside a measurement control mes-
sage.

6. A cellular device comprising a processor for redirecting
anongoing communication from a serving cell to a target cell,
both cells belonging to a network, wherein the processor is set
to:

(a) receive a cell attenuation measurement,

(b) receive a supplemental hysteresis parameter which

value depends on the load of the target cell,

(c) receive a threshold parameter,

(d) compare an additive combination of the cell attenuation
measurement, of a hysteresis parameter and of the
supplemental hysteresis parameter with the threshold
parameter, and

(e) send a measurement report to the network when the
result of the comparison remains positive during a given
duration, wherein for a serving cell attenuation measure-
ment the result remains positive when the additive com-
bination is below the threshold parameter and for a target
cell attenuation measurement the result remains positive
when the additive combination is above the threshold
parameter, wherein when the result does not remain
positive during a given duration the cellular device
remains in the serving cell,

wherein the value of the duration in step (e) is dependent on
the load of the target cell and a time to trigger (TTT) param-
eter.

7. The cellular device according to claim 6, wherein the cell
attenuation measurement is the serving cell attenuation mea-
surement, wherein the additive combination is equal to the
sum of the serving cell attenuation measurement, of the hys-
teresis parameter and of the supplemental hysteresis param-
eter, and wherein the comparison checks whether the additive
combination is lower than the threshold parameter.

8. The cellular device according to claim 6, wherein the cell
attenuation measurement is the target cell attenuation mea-
surement, wherein the additive combination is equal to the
target cell attenuation measurement minus the hysteresis
parameter minus the supplemental hysteresis parameter, and
wherein the comparison checks whether the additive combi-
nation is greater than the threshold parameter.

9. The cellular device according to claim 6, wherein the
handover module is set to receive the supplemental hysteresis
parameter inside a measurement control message.

10. The cellular device according to claim 6, wherein the
handover module is set to receive the value of the duration for
decidingto trigger the handover inside a measurement control
message.

11. A non-transitory computer readable medium compris-
ing one or more stored sequences of instructions that are
accessible to a processor and which, when executed by the
processor, cause the processor to carry out the steps of claim
1.



